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PHYSICS.—The constants of the quartz-wedge saccharimeter and 
the specific rotation of sucrose. Part I: The constants for 
the 26 gram normal weight.! FreprerickK Bates and 
Ricuarp F. Jackson, Bureau of Standards. (Communi- 
cated by G. K. Buragss.) 


The control of the quartz-wedge saccharimeter has previously 
been based upon the experimental work of Herzfeld? and Schin- 
rock.* The former prepared pure sucrose and determined the 
sugar equivalents or values of a number of carefully selected 
quartz plates, making the comparison upon quartz-wedge sac- 
charimeters illuminated by Welsbach gas mantles, the light of 
which was filtered through a potassium bichromate solution. 
The rotations of these plates were then measured by Schénrock 
in terms of the D lines of the sodium spectrum. These measure- 
ments showed that the normal quartz plate caused a rotation 
of 34°657 at 20°0C. The normal quartz plate is one which 
causes the same rotation on the saccharimeter as the normal 
sugar solution which is the fundamental basis of standardiza- 
tion. The rotation of the normal plate in terms of monochro- 
matic light is designated the Conversion Factor because it may 
be used to determine the sugar value of any other quartz plate 
whose rotation in terms of monochromatic light is known. 


1 The complete paper will appear in the Bulletin of the Bureau of Standards. 
* Zs. Ver. Zuckerind. 60: 826. 1900. 
3 Zs. Ver. Zuckerind. 64: 521. 1904. 
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For the present investigation the purest granulated sugar of 
commerce was dissolved in its own weight of distilled water, clari- 
fied with washed alumina cream and filtered. The clear solution 
was boiled in a glass vacuum boiling apparatus at about35°C. 
until it reached a concentration of about 80 per cent sugar. The 
supersaturated syrup was poured out and allowed to crystallize 
while in continuous motion. The crystals were separated from 
the mother liquor by a powerful centrifugal machine and washed 
with pure alcohol. They were then redissolved and recrystallized 
repeatedly until deemed of sufficient purity to test. 

The progress of the purification was studied by testing for such 
impurities as could be detected. By weighing the ash left after 
ignition, inorganic impurities were found to be satisfactorily 
removed after two crystallizations. 

The test for reducing substance was complicated by the fact 
that sucrose itself possessed a slight reducing power. Neverthe- 
less a diminution of reducing power indicated the elimination of 
foreign reducing substances. By boiling a 10 gram sample of the 
original granulated sugar with 50 cc. of the Striegler* reagent, 
a precipitate of 20 mg. of Cu.O was obtained. After one re- 
crystallization, this precipitate diminished to 9 mg., and after 
two crystallizations it became 7 mg. This latter quantity 
proved to be a minimum. To show that this precipitate was 
caused mainly by sucrose itself, analyses were made with a modi- 
fication of the Soldaini reagent® consisting of about 300 grams 
KHCO, and 1 gram CuSO, 5H.O in a liter of solution. By 
boiling a 10 gram sample with 50 cc. of this solution for two 
minutes a precipitate of 1.1 mg. CusO was obtained. To an- 
other sample 0.01 per cent or 1 mg. of invert sugar was added 
and the mixture boiled with the copper solution. The invert 
sugar caused an increased precipitation of 1.9 mg. Hence even 
if the entire precipitate of 1.1 mg. CuO were due to impurities, 
the latter could amount to but “3 x 0.01 per cent = 0.006 per 


cent. 


‘von Lippmann, Die Chemie der Zuckerarten, 1: 606. 1904. 
5 [bid. 
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A study of the reaction velocities of the copper solution with 
sucrose (a slow reaction) and with invert sugar (a rapid reaction) 
showed that a great part if not all of the 0.006 per cent reducing 
substance was due to pure sucrose. The recrystallized substance 
was consequently concluded to be free from reducing sugar. 

In order to be certain of the elimination of impurities which 
could not be detected by direct test, a quantity of sugar was 
fractionally crystallized. In this process those fractions which 
supposedly contained impurities of about the s2me solubility were 
united, in order to prevent too great a subdivision of the original 
substance. In this way five fractions were obtained after 32 
erystallizations which upon test yielded essentially identical 
rotations. This was concluded to be evidence of the purity of the 
substance. 

In the elimination of moisture it was necessary to heat the 
substance for such a time and at such temperature as to avoid 
decomposition into caramel. The rates of decomposition were 
measured in several series of experiments and the results plotted. 
The curve showed the time at each temperature required to form 
caramel equivalent in reducing power to 0.01 per cent invert 
sugar. The data are: 100°C., 0.015 hrs.; 79°5, 0.57 hrs.; 66°6, 
10.9 hrs. ; 50°0, 107.0 hrs.; 39°0, 476 hrs. In preparing the sugar 
for polarization care was taken to avoid sensible decomposition. 

In studying the elimination of moisture the substance was 
subjected to high vacuum, to the highest permissible temperature, 
and to various drying agents for long periods of time. The con- 
clusion was reached that a few hours heating at 50° to 60°C in a 
vacuum of 0.001 mm. of mercury and in the presence of quicklime 
would eliminate all but negligible quantities of moisture. 

The solution used for polarization was ever of exactly normal 
concentration. For preparing it the approximate normal weight 
was transferred to a weighed volumetric flask. Flask and sugar 
were then subjected to the drying operations before the final 
weighing. 

The volume of the total solution was found either by filling to the 
graduation mark of calibrated flasks or was calculated from the 
weight and density. Density was taken from published tables 

















28 BATES AND JACKSON: QUARTZ-WEDGE SACCHARIMETER 


in which it was coupled with percentage of composition of solu- 
tions. These two methods of determining the volume of solution 
checked satisfactorily. 

The measurements of the absolute rotations of the solutions 
were made on a large polarimeter with a silver scale reading to 
thousandths of a degree. The temperature of the solutions was 
controlled by an air bath placed between the polarizing and 
analyzing systems of the instrument. It was cooled below 20°C. 
by ice water and then heated electrically to 20°C. Regulation 


























TABLE I 
Summary OF Data ON THE ROTATION OF THE SoLuTIONS 
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26 26. 2072 109.497 | 23.926: 
27 34.0523 142.665 | 23.8610 
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28 24.0292 101.546 | 23.6557 1.09741 99.687 99.893 40.763 
29 23 . 8563 101.381 | 23.5233 1.09680 92.518 92.520 99.04, 99.870 40.751 
30 34.0183 142.636 | 23.8419 1.09825 | 130.000 | 129.997 100.560 | 99.92: 40.773 
31 24.181: 101.496 | 23.8170 1.09314 100.415 | 99.888 40.749 
32 26.0033 109.533 | 23.7324 1.09775 100.051 99.914 40.769 
33 34.326: 143.045 | 23.9887 1.09892 | 101.232 99.904 40.771 
34 25.8813 109.610 | 23.6045 1.09717 99.435 99.897 40.767 
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was secured more-closely than 0°05 C. The light source was the 
so-called yellow-green line, \ = 5461 A, from a quartz mercury- 
vapor lamp. 

Three different makes of saccharimeters were used in order to 
eliminate the possibility of some peculiarity of instrument con- 
struction affecting the measurements. They were a Bates type 
Fric, a Schmidt and Haensch, and a Julius Peters. Two instru- 
ments were used in each experiment, one of which was always 
the Bates type Fric. It was enclosed in a wooden thermostat 
with automatic temperature control to within a few hundredths 
of a degree. The saccharimeter readings were made in a large 
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thermostated room with a content of about 15 cubic meters. 
With two observers in the large thermostat the maximum 
variations were about 0°3 C. 

The polarization tubes were of glass. Careful measurements 
established the fact that the tubes filled with distilled water gave 
a negligible rotation. 

The polariscopic measurements included a long preliminary 
series and a final series of ten experiments. The latter are given 
in Table 1. It will be observed from the values given in column 
9 that the normal sugar solution gave a rotation of but 99°89,;—S* 
on a saccharimeter calibrated according to the Herzfeld-Schén- 
rock standard. This calibration was obtained by the use of two 
quartz plates whose absolute rotations and sugar values had 
been determined by the Reichsanstalt, the Institut fiir Zucker- 
industrie, and also by us. It was, therefore, concluded that the 
Herzfeld-Schénrock standard was too large by over 0°18. 

The data were then recalculated on the basis of the reading 
of the normal solution which must be 100°00 S on the true scale. 
The sugar values of the two quartz plates were thus compared 
directly with the normal solution and their sugar values calcu- 
lated. Since the values of the plates were known in terms of 
monochromatic light, the new conversion factors followed by 
direct calculation. For \ = 5892.5 A this became 34°620 and 
for \ = 5461 A it became 40°690. 

On the same day that the solutions were read on the saccha- 
rimeters their rotations were also measured on the polarimeter in 
terms of monochromatic light, \ = 5461 A. For this wave length 
the normal solution caused a rotation of 40°763. 

The ratios of the rotations of quartz and of sugar solutions for 
the two wave lengths were determined 

For quartz 

Pan 505-4 _ 9.95085 
Py — 5461 A 
and for sugar 


Pr= 5802.5. _ ¢ 34999 
%) = 5461 A 


6 The symbol S signifies a Sugar Degree, i. e., one-hundredth part of the rota- 
tion of the normal sugar solution on the saccharimeter. 
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From the data on the rotation of the normal solution for 
\ = 5461 A and the latter ratio, the value for \ = 5892.5 A was 
computed to be 34°617 at 20° 

For \ = 5892.5 A the normal plate has 0°003 greater rotation 
than the normal solution, while for \ = 5461 A it has 0°073 
lower rotation. The rotary dispersion curves of the plate and 
solution thus cross at about ’ = 0.585 u. 

The slight differences between the rotary dispersions of quartz 
and of sugar cause differences in the saccharimeter readings when 
illuminated by various light sources. If, instead ofthe Wels- 
bach mantle the saccharimeter is illuminated by the source 
= 5892.5 A the calculated reading would be 99°99 S. 

The normal solution causes a rotation of wave length 5461 A 
which is by calculation 0.19. S higher than that of wave 
length 5892.5 A. Experimentally the difference was found to 
be 0°18; S. 

By combining data of two previous investigators on the rota- 
tion of quartz 1 mm. thick with our values for the rotation of 
the normal plate, the thickness of the latter is found. This 
calculation yielded the two values 1.5934 mm. and 1.5940 mm. 

The measurements of the rotations of the normal solutions 
for monochromatic light, afforded sufficient data for the exact 
calculation of the specific rotations since rotations, length of 
solution, and concentration were accurately known. The 
following values were obtained: 


nn — 66°529 


(a) ser a = 78°342 


The mean of the best previous determinations of the specific 
rotation of the normal solution for \ = 5892.5 A is 66°502 with 
which our value is in substantial agreement. On the other hand 
Schénrock calculated the specific rotation from the conversion 
factor 34°657 and the saccharimeter reading of the normal solu- 
tion for } = 5892.5 A. This gave for the rotation of the nor- 
mal solution 34°667 and the specific rotation 66°627 which value 
is considerably too high. Our own value of the specific rotation 
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calculated either from direct observations on the rotation of the 
normal solution for monochromatic light, or by the method of 
Schénrock, in which, however, the conversion factor 34°620 is 
used, lies in essential agreement with the previously accepted 
value. This is concluded to be corroborative evidence of the 
correctness of the new value 34°620 of the conversion factor. 


GEOLOGY .—Subdivisions of the Thaynes limestone and Nugget 
sandstone, Mesozoic, in the Fort Hall Indian Reservation, 
Idaho... G.R. MANSFIELD, Geological Survey. (Communi- 
cated by F. L. RaNsome.) 


INTRODUCTION AND SUMMARY 


In the field season of 1913 the writer with a U. S. Geological 
Survey party made an examination of the Fort Hall Indian 
Reservation in southeastern Idaho. 
The reservation, which has an irregu- 
lar shape and includes approximately 
800 square miles, lies mostly between 
the meridans 112° and 112° 45’ W. x 
and between the parallels 42° 30’ and 
43° 15’ N. (See fig. 1.) 

Although the main purpose of the 
work was a mineral classification of 
the land, considerable attention had 









kicaail 
to be paid to the stratigraphy of the 4s 
region, and it was found necessary to {~s®°'S® 

map some of the formations in detail. en ae 


This made it desirable to subdivide 
certain Mesozoic formations, particu- 
larly the Thaynes limestone, Lower  fFig.1. Index map of Idaho, 
Triassic, and the Nugget sandstone, showing the location of the 
- : ‘ : Fort Hall Indian Reservation. 
Jurassic or Triassic. The strata in- 
volved, together with the intervening Ankareh sandstone, have 
a thickness of about 6,800 feet. 


1 Published by permission of the Director of the United States Geological 
Survey. 


MONTPELI§R 
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Mesozoic Formations or Fort Haru INnpIAN RESERVATION, IDAHO 





GEOLOGIC AGE 


FORMATION 


DESCRIPriON 


THICKNESS IN 
FEET 





Jurassic......... 


Twin Creek 
limestone 


= 
= 


. Yellow, calcareous, fossilif- 
erous sandstone with some 
beds of massive, gray lime- 
stone. 

. Laminated, shaly, gray lime- 
stone. 

. Basal, yellow, calcareous 
sandstones; massive, with 
intercalated massive, gray 


limestone with oyster shells. 


Est. 2500 





Jurassic or Tri- 
assic.. 


Nugget sand- 
stone 


aS 


. Brick red and light-colored 
sandstones, typical Nug- 
get; thickness not shown 
but estimated at not less 
than 1500 feet. 

. Wood shale member; bright 
red, weathering to red soil; 
200-250 feet. 


. Deadman limestone member; 


gray to purplish, dense 
limestone of almost litho- 
graphic quality, in some 
places with gray and green- 
ish chert. 

. Higham grit member; coarse, 
pink to white, gritty or 
conglomeratic sandstone. 


1500 


150+ 


500+ 





Lower Triassic. . 


Ankareh 
sandstone 


Somewhat sugary, yellowish to 


grayish sandstone in beds 1-3 
inches thick, weathering with 
pinkish tinge. 


800 








Thaynes group 
a. Portneuf 
lime- 

stone 


Siliceous, cherty, gray to yel- 


lowish limestone in massive 
beds; rounded elongated no- 
dules and streaks of chert, 
fossiliferous; often 
silicified. 


fossils 


1500+ 





b. Fort Hall 
forma- 
tion 





Y 


ellowish and grayish lime- 
stone and sandstone, the lime- 
stone siliceous and cherty; the 
sandstone calcareous, fossilif- 
erous. 








800+ 
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TABLE I—Continued 


| 
| | 
GEOLOGIC AGE | FORMATION | DESCRIPTION THIC a IN 





Lower Triassic. lc. Ross lime- | Dense, gray, non-fossiliferous, 
| stone | thin-bedded limestone; olive- 

| drab, platy, calcareous shale; 

| purplish gray, thin-bedded 

| and massively-bedded lime- 

stone with pelecypod and 
brachiopod faunas and with 
ammonite zones near base. 1350+ 





Woodside 7 
shale 


Olive-drab, platy, calcareous 
shale with interbedded red- 
dish brown limestone more 
abundant near the top and 


wae 
| 

| 

| . 
crowded with pelecypods. 900 








The Thaynes limestone has in this area been raised to the 
rank of a group consisting of three formations, and the Nugget 
sandstone has been subdivided into four members. The Anka- 
reh shale, owing to change in lithologic character, becomes the 
Ankareh sandstone. Additional interesting features were ob- 
served in the Woodside shale. 

The purpose of this paper is to describe briefly the formations 
which were subdivided and to explain the names used. The 
writer is indebted to Dr. G. H. Girty for his help in joint study 
of the formations in the field and for the determination and dis- 
cussion of the fossils collected. 


GENERAL STRATIGRAPHY OF THE REGION 


The stratigraphic sequence in the Fort Hall Indian Reserva- 
tion is rather full, including all the great Paleozoic and later 
systems except the Cretaceous. There is, too, a great body of 
igneous rocks, chiefly extrusives, in both massive and fragmental 
form. The structure is complex, with folding and much faulting. 
Some of the systems are poorly represented and the identifica- 
tion of strata tentatively assigned to them uncertain. This is 
particularly true of the Silurian. The Paleozoic formations of 
the reservation probably agree in name and number with those of 
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northern Utah, as described by Richardson,? although it was not 
practicable in the field work to give much attention to the lower 
formations. The Mesozoic formations are shown in the accom- 
panying table (Table I). 


WOODSIDE SHALE 


The Woodside shale, the lowest Mesozoic formation in the dis- 
trict, takes its name from Woodside Gulch, in the Park City 
Mining District, Utah.* It has been described in a number of 
reports and only differences from the usual types need be men- 
tioned here. In Utah and near Paris, Idaho, some of the beds 
of the Woodside shale are red, whereas in most of the south- 
eastern Idaho region the formation is characterized by yellowish 
and olive-drab tints. Near the base in the Fort Hall Indian 
Reservation the beds have a distinctive reddish brown tint and 
are relatively sandy. 

The base of the Woodside shale, which in regions previously 
studied has been rather sharply distinguished from the underlying 
Phosphoria formation of Permian(?) age by a lithologic as well 
as a faunal change, is not so clear here. A Paleozoic fauna, 
consisting chiefly of the brachiopod Ambocoelia in abundance, 
together with pelecypods suggesting Paleozoic characteristics 
but not definitely identified, is found in the Rex chert member 
of the Phosphoria formation above the chert. It occurs in brown- 
ish yellow, sandy shales and limestones not easily distinguished 
lithologically from the Woodside, although the faunas of the ad- 
jacent formations where well developed are very different. Par- 
ticular interest attaches to this feature because it appears to in- 
dicate that the change from Paleozoic to Mesozoic conditions, 
which in many places is marked by a sharp stratigraphic break, 
was here more gradual. 


? Ricnarpson, G. B. The Paleozoic section in northern Utah. Amer. Jour. 
Sci., N. S., 36: 406-416. 1913. 

* BoutweE.LL, J. M. Stratigraphy and structure of the Park City Mining Dis- 
trict, Utah. Jour. Geol., 15: 434-458. 1907. 
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THAYNES GROUP 


The Thaynes limestone, which it is here proposed to call the 
Thaynes group, takes its name from Thaynes Canyon, in the 
Park City Mining District, Utah. In northeastern Utah and in 
the Slug Creek and Montpelier districts of southeastern Idaho 
the Thaynes forms platy, calcareous shales and brown weathering 
limestones with a massive limestone at the top. In that district 
the Thaynes limestone is about 2,000 feet thick. In the Fort 
Hall Indian Reservation the formation shows a marked tendency 
to differentiate into several units that can be mapped separately. 
These beds have there a thickness of 3,600 feet, yet according to 
G. H. Girty‘ fossils similar to those of the upper limestone were 
found by C. L. Breger in shales underlying the Ankareh shale in 
Montpelier Canyon, Montpelier quadrangle. Thus the thicker 
group in this district occupies the same stratigraphic interval as 
the Thaynes limestone farther southeast. It has been found 
advisable to subdivide the group into three formations, the Ross 
limestone at the base, the Fort Hall formation, and the Portneuf 
limestone. 

Ross limestone. The Ross limestone takes its name from Ross 
Fork Creek, in the upper waters of which this limestone is well 
exposed. The base of the formation lies conformably upon the 
Woodside shale and is marked by the ‘‘ Meekoceras beds’’ recog- 
nized by the Hayden Survey and referred to the Triassic and later 
referred by Hyatt and Smith® to the Lower Triassic. 

The Meekoceras zone consists of gray to reddish brown lime- 
stones about 50 feet thick containing numerous Ammonites the 
chambered shells of which appear on the weathered surface of the 
rock. In the Fort Hall Indian Reservation the fossils do not 
weather out so readily and the horizon is not so conspicuous as in 
the Slug Creek quadrangle farther east. The Tyrolites and 
Columbites zones, which have been recognized by Smith in the 
region of Paris, Idaho, 250 and 275 feet, respectively, above the 


‘ Personal communication. 
5 Hyatt, A., and Smirn, J. P. The Triassic cephalopod genera of America. 


U.S. Geol. Survey Prof. Paper 40: 17-19. 1905. 
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Meekoceras zone,* have not been recognized here, but there is 
evidence of more than one Ammonite horizon. 

Above the Meekoceras zone for about 800 feet are massively- 
bedded and thin-bedded gray to brown limestones containing 
large numbers of small brachiopods, chiefly Pugnax and tere- 
bratuloids, and pelecypods, Myalina and others, with inter- 
vening calcareous shales. The lithology of the shales and 
thinner-bedded limestones is much like that of the Woodside. 
The limestones weather with a sort of velvety appearance and 
are very fossiliferous. The presence of the small brachiopods in 
the massive limestones near the base is a convenient guide to 
the Ross limestone where the Meekoceras zone is not available. 

The upper part of the Ross limestone for about 500 feet con- 
sists of a dense calcareous shale, gray to olive-greenish in color 
and weathering brown to yellow. These shales form conspicuous 
cliffs and are mainly non-fossiliferous. 

G. H. Girty contributes the following faunal discussion of the 
Ross limestone: 


The fauna of the Ross limestone consists chiefly of brachiopods, 
pelecypods, and cephalopods. The brachiopods and cephalopods are 
largely restricted to zones which are narrow and possibly of small ex- 
tent, but where found at all they are abundant. The brachiopods 
comprise a Lingula, a Terebratula, and a Rhynchonella, those terms 
being employed in a broad and general sense. The Rhynchonella 
closely resembles the Carboniferous species Pugnax utah and, as the 
Triassic occurs in the general region from which the type specimen 
was obtained, typical Pugnax utah may indeed be the Triassic form, 
as was suggested to me several years ago by Mr. Breger. A few 
specimens of a small Discina have also been collected. 

The pelecypods consist mostly of pectinoids of which there are many 
species. They probably include representatives of both the Pectinidae 
and Limidae and they occur in some places in vast numbers either alone 
or associated with other forms. Like most of these Triassic fossils, they 
belong to undescribed species, though one form can probably be referred 
to Aviculipecten thaynesianus. Other types of pelecypods are much less 
common. The one most frequently found is that described by White 
as Volsella platynota, but if my specimens really belong to White’s 
species I believe that it is a Myalina. A small alate shell, which may 
belong to Bakewellia or Pteria, has been found, and also forms which 
suggest the genera Schizodus, Cardiomorpha, and Pleurophorus. 


*Smitru,J.P. The distribution of Lower Triassic faunas. Jour. Geol., 20: 17. 
1912. 
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These last are so poorly preserved that their generic relations, even as 
based on external characters, are conjectural. 

The cephalopods have been carefully investigated to the almost com- 
plete neglect of the rest of the Triassic fauna of this region. The Ross 
limestone is the horizon of the cephalopods par excellence, the Meeko- 
ceras zone. Nevertheless, the collections studied, which were not made 
with special reference to any one group of organisms, contain neither 
very numerous nor very complete specimens. The following species 
have been identified with more or less certainty: Meekoceras much- 
bachanum, Meekoceras gracilitatis, Paranannites aspenensis, Ophiceras 
dieneri, Flemingites russelli, Clypites tenuts. 

Gastropods are so rare in the Ross limestone that they might with 
little loss be neglected in a hasty survey of its fauna. One collection 
contains an abundance of small naticoid shells (Natica lelia?), but of 
much more interest is the occurrence in another collection of a species 
of Bellerophon. There can hardly be a doubtof the generic relationship 
of this form which resembles the Pennsylvanian species B. crassus. The 
Bellerophontidae, though profusely developed in the Paleozoic and al- 
most confined to that era, have been known in other parts of the world 
to range also up into the Mesozoic. 


Fort Hall formation. The Fort Hall formation is named from 
old Fort Hall, the site of which is in the valley of Lincoln Creek, 
which appears on some maps as Fort Hall Creek. The formation 
occupies a prominent ridge along the north side of this valley. 
The rocks lie conformably on the Ross limestone. The dividing 
line is drawn on both lithologie and faunal grounds. There are 
four fairly well defined subdivisions. 

(1) The base of the formation is a soft and somewhat sugary, 
yellow calcareous sandstone about 50+ feet thick, sparingly 
fossiliferous and containing at one locality a bed of yellowish 
sandy limestone about 15 feet thick, with plicated oyster-like 
pelecypods, terebratuloids, and other forms. This bed is overlain 
by white calcareous sandstone weathering red or pink. 

(2) Above these sandstones there is a gray or yellowish, sili- 
ceous, dense limestone containing large pectinoids and irregular 
cherty nodules and streaks that weather with a rough surface 
and project along the bedding planes. This limestone forms 
rough ledges and high points. The thickness of this series is 
estimated at 100+ feet. 

(3) Above (2) and observed at only two localities, secs. 36 and 
26, T. 3 S., R. 37 E., Boise M., is a set of sandy and shaly gray 
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limestones about 50 feet thick including an oolithic bed 6 to 10 
feet thick. 

(4) The remainder of the section, estimated at about 600 feet, 
consists of yellow to grayish cherty and sandy limestones in thin 
beds represented chiefly by fairly smooth slopes strewn with 
yellow and reddish sandy and cherty fragments. 

Fossil collections were made at a number of places in the Fort 
Hall formation. The following faunal discussion is contributed 
by G. H. Girty: 


The Fort Hall formation might appropriately be called the Aviculi- 
pecten idahoensis zone, for it is particularly characterized by that species, 
which occurs in most of the collections and in many of them is very 
abundant. With A. idahoensis are associated a few other types of pelecy- 
pods, among which a large Bakewellia or Pteria and two or three species 
of pectinoid shells are the most common. There is also a form resem- 
bling Myalina (possibly the Volsella platynota of the Ross limestone, but 
smaller and less abundant), and several types which are too poorly 
preserved to be identified but in general expression suggest Myacites, 
Schizodus, and Pleurophorus. A small naticoid (Natica lelia?) is 
rather abundant in places, but otherwise, gastropods are practically 
absent. 

In contrast to the preceding formation, the Fort Hall does not con- 
tain any cephalopods nor, with the single exception noted below, any 
brachiopods. As regards the pelecypods, the pectinoid shells, except 
A. idahoensis, are much less abundant in the Fort Hall formation, and 
some of the species of the Ross limestone appear not to occur there at 
all. On the other hand, A. idahoensis appears to be restricted to the 
Fort Hall formation. 

One collection shows a remarkable and interesting variant of the 
Fort Hall fauna. It is distinguished by the absence of most of the 
pectinoids, even of A. idahoensis, and by the abundance of terebratulas, 
of which there are four or five varieties or species. Of the pelecypods 
the most noteworthy are a large Lima (n. sp.) and a sharply plicated 
oyster, besides which there are two species of Myacites?, a large Bake- 
wellia? and one or two other forms. The gastropods are represented 
by Natica leila and by another species, possibly a Pleurotomaria. 


Portneuf limestone. The Portneuf limestone is named from the 
Portneuf River, at the head of which the limestone is well ex- 
posed. The rock is a massively bedded, siliceous, and cherty, 
gray to yellowish limestone. The chert occurs in rounded and 
elongated nodules and in streaks. Silicified fossils, including 
Spiriferina n. sp. (?), Terebratula semisimplex, and other tere- 
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bratuloids, and Myaphoria lineata(?), project from the weathered 
surfaces. 

The formation is fairly resistant to erosion and forms low, broad 
ridges and sloping interfluvial areas. Its thickness is estimated at 
about 1,500 feet, although there is some uncertainty because of 
complexities of structure. 

Numerous collections were made from this formation by G. H. 
Girty, who furnishes the following discussion of the fauna: 


The Portneuf fauna is the most varied and interesting of the three 
Triassic faunas of the Fort Hall Reservation. Echinoid spines occur in 
a number of locations but they are not plentiful. On the other hand, 
segments of the stems of Pentacrinus are often found in great abundance. 
In two localities bryozoa are abundant, small branching types, super- 
ficially resembling the Carboniferous genus Batostomella. Several new 
genera and species are indicated by thin sections. Brachiopods are 
abundant, but confined to two families. This is the horizon of Terebra- 
tula semisimplezx, but there are also several other terebratuloid types 
which are apparently undescribed. An undescribed species of Spiri- 
ferina occurs in many of the collections, and there may be a second 
species. 

Pelecypod types are so numerous, and at the same time so poorly pre- 
served in many cases, that it would be inexpedient to do more than men- 
tion the most interesting. No species is more frequently met in this 
fauna than one which was figured by Meek as Myaphoria lineata?. 
The locality of Meek’s specimen is given as Weber Canyon, and the 
horizon as Jurassic. I can not but think that there is some mistake in 
the stratigraphic position of his material, which was said to be above 
the quarry rock, the quarry, I assume, being then as now in the Nugget 
sandstone. Compared with their abundance in the two lower forma- 
tions, Pectens are scarce in the Portneuf. A large form with very 
coarse ribs occurs in several collections, and there are other species, 
both large and small. A large Pteria or Bakewellia has been found at 
many localities; also a Myalina or Mytilus. Leda is present, and 
Nucula, together with types suggesting Pinna, Myacites, Pleurophorus, 
Astarte, Cuculaea, and other forms. One locality has furnished a few 
specimens of Ostrea, not only a plicated form similar to that of the 
Fort Hall formation, but also a smooth type. 

The scaphopods too are represented in this fauna by one or two 
species of Dentalium. 

Gastropods are less abundant than pelecypods, the only common type 
being a small Natica, probably N.lelia. Several small species of Pleuro- 
tomaria? have been collected, and also shells suggesting the genera 
Holopea, Nerita, and Macrocheilina. The most interesting representa- 
tive of this type, however, is a beautiful little species apparently belong- 
ing to the Carboniferous genus Schizostoma, or at all events to the 
euomphaloid group. 
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Cephalopods are practically absent in this formation, as they are in 
the Fort Hall. One specimen only was obtained; it is apparently 
identical with Pseudosageoceras intermontanum. 


ANKAREH SANDSTONE 


The Ankareh sandstone derives its name from Ankareh Ridge 
in the Park City mining district of Utah. In its type locality, 
Big Cottonwood Canyon near Salt Lake City, and as originally 
described, the formation is called a shale and consists chiefly 
of clay shale of deep maroon or chocolate color, showing little 
lamination where fresh but commonly breaking down after ex- 
posure into thinner-bedded shaly material. It includes also 
some pale greenish, clayey and sandy and limy strata. 

In the Fort Hall Indian Reservation the beds that occupy this 
stratigraphic interval are not shales but are somewhat sugary, 
yellowish to grayish sandstones in beds 1 to.3 inches thick, and 
in some places more massive beds. They are non-fossiliferous, 
so far as observed, and weather into smooth depressions or slopes 
between the more resistant formations on eitherhand. Thesand- 
stone is generally of uniform character and in some places weath- 
ers with a pinkish tinge. The base of the sandstone rests with 
apparent conformity upon the massive and siliceous Portneuf 
limestone, while the top is overlain by the Higham grit. Thus 
the formation is in most places clearly defined. 


THE NUGGET SANDSTONE 


The Nugget sandstone as originally described by Veatch’ in 
southwestern Wyoming is about 1,900 feet thick and consists of 
two distinct members, a lower brightly colored red bed member 
600 feet thick, and an upper light-colored sandstone member. 

In the Fort Hall Indian Reservation there is a considerable 
variation in the character of the Nugget from that at the type 
locality. The formation is well developed and may be differen- 
tiated into several units, at least four of which may readily be 
mapped. These are (1) the Higham grit member at the base, 


7Veatco, A.C. U.S. Geol. Survey Prof. Paper 56:56. 1907. 
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(2) the Deadman limestone member, (3) the Wood shale member, 
and (4) the main sandstone or typical Nugget. 

Higham grit member. The basal member of the formation is 
named from Higham’s Peak in sec. 23, T. 3 8., R. 37 E., the high- 
est summit in the northeastern part of the reservation, which is 
composed of this rock. The grit is a coarse, white to pinkish, 
gritty or conglomeratic sandstone, the component particles of 
which are coarse and subangular. Locally the rock is almost a 
quartzite. The Higham grit is distinct lithologically from other 
rocks of the region and is prominent topographically. It forms 
important strike ridges that are marked by rough, craggy ledges 
in many places. The pebbles are all of quartzite so far as ob- 
served, without material derived from immediately underlying 
formations. The grit appears to lie conformably on the Ankareh 
sandstone. The rocks are much fractured and slickensided 
as a result of severe deformations, a condition which causes 
them to weather in pinnacled and castellated forms. The 
thickness is about 500 feet. 

Deadman limestone member. Above the Higham grit member 
is a dense purplish-gray limestone of almost lithographic quality, 
with subordinate amounts of gray and greenish chert. This 
member is named the Deadman limestone after a creek in the 
northeastern part of T. 4 S., R. 38 E., Boise M., in the north- 
eastern part of the reservation, near the headwaters of which 
the rock is exposed. The limestone is resistant and in favor- 
able places forms topographically prominent ledges. Ordinarily, 
however, it is rendered inconspicuous by the proximity of the 
more resistant member below. No fossils have been observed 
in this limestone. The latter is about 150 feet thick. 

Wood shale member. Above the Deadman limestone member 
is a bright red shale that weathers to a red soil. This member is 
called the Wood shale from Wood Creek in T. 3 S., R. 38 E., 
Boise M., in the northeastern part of the reservation, which cuts 
across the entire Nugget formation. It is less resistant to 
erosion than the adjacent members on either hand and occupies 
depressicns or gullies. Outcrops are few but the shale may be 
traved by patches of bright red soil. It is apparently 200 to 250 
feet thick. 
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The main sandstone or typical Nugget. The main sandstone 
which constitutes the greater part of the formation is typical 
Nugget sandstone. In many plaees it consists of brick-red, 
platy, fine-textured sandstone in beds 1 to 6 inches thick, which 
form rounded hills that are strewn with angular, platy blocks 
weathered from the ledges. In other places the sandstone is 
somewhat firmer, coarser textured,’ and pinkish to whitish in 
color. Markings resembling footprints and other impressions 
were collected from these sandstones, but they proved to be too 
indistinct for identification. The lighter colored sandstones are 
somewhat quartzitic and weather into angular blocks that form 
a dark purplish talus. The top of the sandstone is not exposed, 
or has not been recognized, for the stratigraphically overlying 
Twin Creek limestone has been faulted irregularly across the for- 
mation. The thickness of the main sandstone has not been 
measured but it is estimated at not less than 1500 feet. 

The thickness of the entire formation appears to be as much as 
2400 feet in the Fort Hall Indian Reservation and it may be 


somewhat greater. 


BOTAN Y.—The systematic position of the ‘‘rain tree,’’ Pitheco- 
lobium Saman. E. D. Merrritu, Bureau of Science, Manila, 
P.I. (Communicated by Wiriu1am R. Maxon.) 


The genus Pithecolobium as interpreted by Bentham is rather 
a heterogeneous assemblage of plants. Some of the species 
placed under this name differ so radically from typical represen- 
tatives of Pithecolobium that in some instances sectional differ- 
ences within the genus are decidedly greater than the distinctions 
between some of the universally recognized genera of the Mimo- 
soideae, while within the section Samanea the same statement 
holds for specific differences. It is believed that Pithecolobiwm 
will be a much more natural group if certain species be removed 
from it. At the present time, however, I am concerned especially 
with but a single one, the well known ‘‘rain tree,’’ Pithecolobium 
Saman Benth., a native of tropical America but now extensively 
planted in most tropical countries. 

Among other species placed in the section Samanea of Pithe- 
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colobium by Bentham I am confident that the Malayan Pithe- 
colobium moniliferum Benth. should be removed as the type of a 
distinct genus, Cathormion, as Hasskarl' has already proposed. 
In transferring this species from Inga to Pithecolobium Bentham 
inadvertently transcribed the specific name moniliformis as 
montliferum, in which he was followed by Hasskarl. The correct 
specific name and synonymy are as follows: 


CATHORMION Hassk. 


CATHORMION MONILIFORME (Hassk.) Merrill. 
Inga moniliformis DC. Prodr. 2: 440. 1825. 
Pithecolobium moniliferum Benth. in Hook. Lond. Journ. Bot. 3: 211. 
1844. 
Inga monilifera DC. ex Benth. loc. cit. in syn. 
Cathormion moniliferum Hassk. Nat. Tijdschr. Ned. Ind. 10: 231. 
1856. 


The type of this species was from the Island of Timor, and the 
plant is cultivated in the Botanical Garden at Buitenzorg, 
Java. 

Aside from the question of the generic limits of Pithecolobium, 
however, the application and validity of the name itself warrant 
some consideration. Mr. 8. C. Stuntz, of the United States De- 
partment of Agriculture, has called my attention to the fact 
that Pithecolobium was originally published by Martius? as 
Pithecellobium, the name being correctly derived from sinxos 
(monkey) and eddéfor (earring), so that there was no need 
to change the spelling to Pithecollobium, as Martius’ did in 1837, 
nor to Pithecolobium, as Bentham‘ did in 1844, the latter making 
the derivation of the latter part of the name from the Greek 
hofés, the lobe or lower part of the ear. 

The original publication is as follows: 

PITHECELLOBIUM Mart. (Inga Auct). Affenohrring XXIII. 1. 

cyclocarpum Mart. (Ing. W.) 

Caracas. b C. 


inundatum Mart. Bras. Pb C. 
Unguis Cati Mart. Bras. b C. 


1 Nat. Tijdschr. Ned. Ind. 10: 231. 1856. 
? Hort. Reg. Monac. 188. 1829. 
’ Flora, £0?: Beibl. 114. 1837. 


4 Hook. Lond. Journ. Bot. 3: 195. 1844. 
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Mr. Stuntz would regard the first species as the type of the 
genus, as it is the only one of the three enumerated that can be 
connected with a previously published binomial, Inga cyclocarpa 
Willd. This selection of the type would be most unfortunate 
as Inga cyclocarpa Willd. (= Pithecolobium cyclocarpum Mart.) 
is an Enterolobium, so that the species now placed in Entero- 
lobium would have to be transferred to Pithecolobium, while the 
more numerous ones now placed in Pithecolobium would need a 
new generic name. Zygia as published by Boehmer‘ would thus 
become the generic name for our Pithecolobium species, a name 
much older than the latter, although Pithecolobium is retained 
in the supplementary list of nomina conservanda adopted by the 
Brussels Botanical Congress.*® 

By absolutely strict rules of priority Inga cyclocarpa Willd. is 
undoubtedly the type of the genus Pithecolobium, and Martius un- 
doubtedly derived his generic name Pithecellobium from the fruit 
characters of this species; yet it seems possible to save the name 
in its currently accepted sense by the selection, somewhat arbi- 
trarily if necessary, of another species as the type. In the original 
publication the species are alphabetically arranged. There are 
no descriptions. The first species has a definite reference to 
Inga cyclocarpa Willd. ; the second is a nomen nudum, apparently 
never further considered; while the third is manifestly a transfer 
of Mimosa unguis cati L. (= Inga unguis cati Willd.), although 
no synonym is hinted at other than in the general statement, 
following the generic name: ‘“‘Inga Auct.’”’ The selection of this 
species as the type of the genus Pithecolobium, or Pithecellobium 
as originally published, will save the name in its currently 
accepted sense. 

Again it is worth while to examine the original description of the 
genus as given by Martius.’ It includes ‘‘Pithecolobium” and 
‘“‘Enterolobium”’ characters, but the Pithecolobium fruit character 
“legumen . . . . tortum” appears before the Enterolobium 
character ‘‘aut pluries cochleatum.”’ The first species described 
is a true Pithecolobium, P. tortum Mart., the description of which 


5 Ludwig, Defin. Gen. Pl. 72. 1760. 
® Act. Congr. Int. Bot. Brux.1:114. 1910. 
7 Flora, 20°: Beibl. 114. 1837. 
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precedes the generic diagnosis. Following the generic diagnosis 
are cited Inga excelsa Kunth, J. unguis cati Willd., I. bigemina 
Willd., J. cyclocarpa Willd., I. cochleata Willd., and J. contorta 
Willd., and the original descriptions of P. auaremotemo Mart., 
P. cauliflorum Mart., and P. gummiferum Mart. Of the ten 
species mentioned or described six are now placed in Pithecolo- 
bium, three in Enterolobium, and one in Inga. 

I have merely stated the case for and against two possible in- 
terpretations of the type of the genus Pithecolobium. Conveni- 
ence will certainly be served much better by the selection of P. 
unguis cati as the type. With this introductory statement re- 
garding the genus Pithecolobium itself it is now proposed to con- 
sider a single species, long placed in the genus, but which the 
author considers to be generically distinct. 

In the year 1800 the species under consideration was originally 
described by Jacquin from South American material as Mimosa 
Saman. It was transferred to Inga by Willdenow a few years 
later and subsequently by other authors successively to Pithe- 
colobium, Calliandra, Albizzia, and Enterolobium. Thus in less 
than one hundred years it has been considered by different 
writers under six generic names. As the various genera are now 
interpreted, Pithecolobium Saman, to use its generally accepted 
name, differs radically from all. Mimosa, Inga, Calliandra, and 
Albizzia can be dismissed without discussion, as the rain tree can- 
not possibly be referred to any of these genera. As between the 
two remaining genera, Pithecolobium and Enterolobium, it can- 
not possibly belong to the former as it has somewhat fleshy, at 
least pulpy, straight, indehiscent, and septate pods. Its true 
alliance is unquestionably with Enterolobium, where Sir David 
Prain has placed it; and yet in its straight or nearly straight, 
fleshy or pulpy pods and pedicelled flowers it is decidedly anom- 
alous in Enterolobium, while in facies it is very strikingly dif- 
ferent from the representatives of this genus known to me. 
Prain’s® discussion is so lucid and to the point that it is here 
reproduced: 

When Mr. Bentham tentatively placed the species [Enterolobium 
saman Prain] in Pithecolobium he explained that the tree was unknown 


8 Journ. As. Soc. Beng. 64?: 252. 1898. 
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to him. Dr. Grisebach, who had the advantage of studying the tree 
in the living state, at once recognized that it cannot possibly be a 
Pithecolobium and placed it in Calliandra, no doubt owing to the sutures 
of the pod being thickened as in that genus. That the pods are sep- 
tate and indehiscent militates however against his proposal, for the 
crucial test of a Calliandra is that its pods, which may not be septate, 
shall dehisce elastically from apex to base. The Index Kewensis has 
therefore replaced the ‘‘ Rain-Tree” in Pithecolobium; this however is a 
step which in turn similarly mars the generic limits of that group, since 
the pods of Pithecolobium must not be septate. The writer places the 
species with more confidence in Enterolobium, owing to its possessing 
the septate pods characteristic of that genus. The pulpy, in place of 
spongy at length indurated mesocarp, and the. shortly pedicelled in 
place of sessile florets, cannot, in view of the variability of these char- 
acters within adjacent genera, be considered more that comparatively 
trivial deviations from the hitherto recognized characters of Entero- 
lobium. The writer is unable, both on academic and on practical 
grounds, to agree with the proposal, made by some botanists, to amal- 
gamate Calliandra, Pithecolobium, Enterolobium and Albizzia. 


I am in entire agreement with Prain, except that after having 
had an opportunity to study several species of Enterolobium I 
am thoroughly convinced that, although the alliance of Pithe- 
colobium Saman Benth. is unquestionably with Enterolobium and 


not with Pithecolobium, it represents a group generically distinct, 
and that if placed in Enterolobium it will be anomalous in that 
genus, although not to the same extent as in Pithecolobium. 
I propose therefore to raise to generic rank Bentham’s section 
Samanea, which is typified by the species under consideration. 
I am confident, however, that many of the species ultimately 
placed by Bentham in this section are not congeneric with 
Samanea as typified by Pithecolobium Saman, and I am equally 
confident that some of them cannot be logically considered as 
representatives of the genus Pithecolobium. Several species are, 
however, unquestionably congeneric with Samanea and should be 
transferred here. 


Samanea (Benth.) Merrill, gen. nov. 
Pithecolobium Mart. § Samanea Benth. in Hook. Lond. Journ. Bot. 3: 
197. 1844.—Trans. Linn. Soc. 30: 585. 1875. 

Flores 5-meri, hermaphroditi. Calyx infundibuliformis, breviter 
lobatus. Corolla subinfundibuliformis, petalis usque ad medium con- 
natis, valvatis. Stamina ©, basi in tubo connata, longe exserta; 
antherae parvae, eglandulosae. Ovarium sessile, ~-ovulatum, stylis 
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filiformibus, stigmate minuto, capitato. Legumen rectum vel leviter 
curvatum, indehiscens, crassocompressum, epicarpio tenue crustaceo, 
mesocarpio pulposo, endocarpio firmiter crustaceo, continuo, inter 
semina septa formante, suturis incrassatis. Semina numerosa, trans- 
versa, oblongo-ovata, leviter compressa, nitida, exarillata, utrinque cum 
areola anguste oblonga instructa, funiculo filiformi. 

Arbor procera, coma expansa, inermis. Folia abrupte bipinnata. 
{—6-juga, glandulis interjugalibus instructa, foliolis deorsum minoribus, 
pinnis superioribus 6-8-jugatis, inferioribus 3-5-jugatis. Stipulae lan- 
ceolatae, parvae, deciduae. Pedunculi solitarii vel subfasciculati, 
elongati, in axillis superioribus subterminales. Flores rosei, pedicellati 
inter Mimoseas mediocres, in capitulis globosis dispositi. 


The genus as above defined is most closely allied to Enterolobium, 
differing especially in its straight or nearly straight, pulpy, not indu- 
rated pods, and its pedicelled not sessile flowers. Pithecolobium differs 
in its cochleate, curved or twisted, nonseptate, dehiscent pods, the 
seeds often arillate. Albizzia differs especially in its thin, dehiscent, 
nonseptate pods. 


Samanea Saman (Jacq.) Merrill. 

Mimosa Saman Jacq. Fragmenta 15. pl. 9. 1800. 

Inga Saman Willd. Sp. Pl. 4: 1024. 1806. 

Pithecolobium Saman Benth. in Hook. Lond. Journ. Bot. 3: 101. 
1844. 

Calliandra Saman Griseb. Fl. Brit. W. Ind. 225. 1864. 

Albizzia Saman F. Muell. Select Extra-Trop. Plants 27. 1891. 

Enterelobium Saman Prain, ex King in Journ. As. Soc. Beng. 667: 352. 
1897. 


Other synonyms given by Bentham are Inga cinerea Humb. & 
Bonpl., Inga salutaris H.B.K., Mimosa pubifera Poir., Calliandra 
tubulosa Benth., and Pithecolobium cinereum Benth. 

Samanea Saman, though apparently a native of the northern part 
of South America, is now widely distributed in cultivation in most tropi- 
cal countries. It is remarkable for its exceedingly fast growth, the 
ease with which it can be transplanted, and the rapidity with which it 
recovers from the most severe pruning when transplanted. The tree 
reaches large proportions, and on account of its widely spreading 
branches forms a magnificent shade tree. The sweet pulpy pods are 
produced in great abundance and are relished by cattle. In fact in 
some countries the cultivation of the tree has been recommended on 
account of the forage value of its pods. Because of the ease with 
which it can be propagated and its very rapid growth it gives promise 
of being of great value in reafforestation work in some tropical coun- 
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tries. While of comparatively recent introduction into the tropics 
of the Old World, it is now of very wide distribution and in some coun- 
tries has already established itself. It was introduced into the Philip- 
pines in about the year 1860 and is now by far the most common shade 
tree to be found in the larger towns throughout the Archipelago. The 
wood, which is dark in color, appears to be of some value, especially 
for interior finishings. 

In tropical America Samanea Saman is known as guango, samédn, 
cenizaro, and arbol de la lluvia, in the Philippines as acacia, in various 
British tropical colonies as rain tree, and in Hawaii as monkey pod. 
The common English name, rain tree, and its Spanish equivalent, arbol 
de la lluvia, probably owe their origin to the fact that the “sleep” or 
closing of the leaflets is a very conspicuous phenomenon, occurring 
at the approach of and during rains, and at night. The author has 
never observed, in this species, any dripping of water from hydathodes, 
such as has been noted in some tropical trees. In tropical countries 
with which the author is familiar flowering occurs at the height of the 
dry season. In those countries having a decided dry season the tree 
is deciduous, but the new leaves appear within a few days after the fall 
of the old ones, followed at once by anthesis which continues for several 
months. 
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GEOPHYSICS.—Researches of the depariment of terrestrial magnetism 
(vol. II): Land magnetic observations, 1911-1913, and reports on 
special researches. L. A. BAvER and J. A. FLEMING. Carnegie 
Institution of Washington Pub. No. 175 (Vol. II). 278 pages, 
13 plates, and 9 text-figures. 1915. 

The first portion of this publication contains the results of all mag- 
netic observations made on land by the Department of Terrestrial 
Magnetism from January, 1911 to the end of 1913. 

New magnetic instruments of light and portable types are described ; 
these include two universal-magnetometer designs, viz., a combined 
magnetometer and dip circle, and a combined magnetometer and earth 
inductor. The stations at which magnetic observations were made be- 
tween 1911-1913 may be summarized as follows: Africa, 207; Asia, 83; 
Australasia, 264; Europe, 38; North America, 48; South America, 247; 
Islands of the Atlantic Ocean, 16; Islands of the Indian Ocean, 14; 
Islands of the Pacific Ocean, 16; Antarctic Regions, 30; the total num- 
ber of stations is thus 978. The table of results gives names of 
stations, geographic positions, values of the three magnetic elements, 
dates and local mean times of observations, references to instruments 
used, and the initials of observers. From about 18 per cent of the re- 
sults, data for the determination of the secular variation have been 
obtained. Extended extracts from the observers’ field reports are 
given; following these are descriptions of the magnetic stations occupied 
during the period of 1911-1913. 

The first special report describes in detail the newly-erected research 
buildings of the Department at Washington. The second report is 
devoted to L. A. Bauer’s inspection trip of 1911, in the course of which 
he visited varivus magnetic institutions, and to the observations secured 
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at Manua, Samoa, during the tote! solar eclipse on April 28, 1911. 
On Plate 10 is a full-size reproduction of the photograph obtained of 
the eclipse, showing the coronal extensions corresponding to a period 
of minimum sun-spot activity. 

The concluding report is concerned with the results of the comparisons 
of magnetic standards obtained by observers of the Department, dur- 
ing 1905 to 1914, both at magnetic observatories and in the field among 
themselves. It has been found possible with the aid of the accumulated 
data to fix on world or “international magnetic standards” designated 
[.M.S., which apparently yield values of the magnetic elements within 
an absolute accuracy of about 0.’1 or 0.’2 in declination and inclination, 
and about 0.01 or 0.02 per cent in the value of the horizontal intensity. 


J. A. F. 


ZOOLOGY .—A review of the American moles. Hartirey H. T. JAck- 
son. North American Fauna No. 38, Bureau of Biological Sur- 
vey, U. S. Department of Agriculture. Pp. 100, plates 6, text 
figures 27. September 30, 1915. 

This paper includes descriptions of the 28 species and subspecies of 
moles inhabiting America. One subspecies, Scapanus orarius schefferi 
is described as new. Pages 5 to 26 are devoted to introductory matters, 


in which are discussed among other topics the habits and economic 
status of moles, characteristics and development of the young, pelages 
and molts, time of molting, manner of molting, geographic variation, 
individual variation, sexual variation, age variation, seasonal variation, 
and history. There are two keys to the genera of American moles; 
one based upon external characters, the other upon cranial and dental 


characters. 

The American moles include five genera: Scalopus, Scapanus, 
Parascalops, Condylura, and Neiirotrichus. A detailed description of 
each genus is given, following which are a key to the species and sub- 
species of that genus and a systematic discussion of each form. Under 
each species or subspecies are given the synonymy, type locality, data. 
of type specimen, geographic range, general characters, color, descrip- 
tion of skull, measurements, remarks upon the relationships and dis- 
tribution of the form, and an enumeration of the specimens examined. 

The illustrations include maps of the distribution of each form, 
etchings of external parts showing generic characters, and half-tones of 
skulls. ee ey ee 





PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE PHILOSOPHICAL SOCIETY OF WASHINGTON 


The 760th meeting was held on October 16, 1915, at the Cosmos 
Club, President Eichelberger in the chair; 35 persons present. 

Mr. E. C. CrirrenDENn presented an illustrated paper giving the re- 
sults of an investigation in collaboration with Messrs. E. B. Rosa and 
A. H. Taytor on Effect of atmospheric pressure on the candlepower of 
various flames. In order to calibrate flame standards of candlepower 
by comparison with electric standards it is necessary to know the 
effects of various atmospheric conditions on the flames. Humidity and 
atmospheric pressure are the conditions which cause most variation. 
The former varies considerably from season to season, and its effect 
has been determined by observations extending over several years. 
The natural variations in pressure from time to time at any one place are 
not great enough to determine their effect with precision, and at any 
rate extrapolation to other pressures would be unreliable. By using 
a set of tanks in which air could be supplied at high or at low pressure, 
the variation of the candlepower of pentane and Hefner lamps over a 
wide range of barometric pressure has now been determined. The varia- 
tion is not linear. In general the intensity of a flame increases with in- 
creasing pressure, but at a decreasing rate, until the flame becomes 
smoky, when a further increase in pressure may cause a slight decrease 
in intensity. Conversely, decrease of pressure in general causes a de- 
crease of candlepower, which is more and more rapid as the flame gets 
farther from the smoking condition. The pressure presumably affects 
the rate of diffusion of oxygen through the fuel. When the pressure 
is increased the diffusion is slower, the process of combustion is re- 
tarded, and the time during which the carbon particles exist in the 
glowing state is increased. Consequently at any one time there are 
more particles giving out light. On the other hand the average tempera- 
ture of the particles is lowered, as is shown by the increasing redness of 
the flame, so that the light emitted by each particle is greatly reduced. 
Eventually such a condition is reached that the decrease in temperature 
counterbalances any further increase in number of glowing particles. 
Besides the data for the standard lamps, curves were shown to indicate 
the effect of variation in air pressure on the candlepower of gas burned 
in several types of burners. The effect of humidity on a gas flame, an 
acetylene flame, and a kerosene standard lamp was also shown. As an 
application of the data presented, a detailed discussion df the signifi- 
cance of gas candlepower tests, as made at present, was given. 
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Mr. P. D. Foorsr then spoke on The “center of gravity’? and “‘effec- 
tive wave-length’ of transmission of pyrometer color-screens, and the 
extrapolation of the high temperature scale. (Published in full in Journ. 
Wash. Acad. Sci. 5:526. 1915.) 

The same speaker then presented informally some remarks on 
A new relation from Planck’s law. Numerous displacement laws may be 
derived from the Planck relation representing the spectral distribution 
of the energy radiated by a black body. A new displacement law was 
derived which states, that the product of the absolute temperature 3 
and the A-component of the center of gravity, of the spectral energy 
curve Ac is a constant, as follows: Ac = 0.37021c., where cz is the charac- 
teristic constant of the Planck equation. 

The two communications by Mr. Foote were discussed by Messrs. 
Swann, C. A. Briaas, Gray, Priest, CRITTENDEN, and SosMAN, 
particularly with reference to details of optical arrangements, the use 
of absorbing mirrors, and variations between observers. 

Mr. E. F. Mvexuer then presented a paper on Methods of resist- 
ance measurement. In the design of a Wheatstone bridge, the 0.01, 
0.001, and 0.0001 decades were to be provided by varying the shunts 
on three coils, 7:, r2, and 73, permanently connected in the variable arm 
of the bridge. The problem is to select suitable values for 7, re, 73, 
and for the shunting-coils. The values will be completely determined 
if the condition be imposed that 7: + re + 73 = p and that the r’s 
be so chosen that the effect of errors in the shunting-coils, due, e.g., 
to contact resistances in the dial switches, shall be a minimum. 
There are, however, obvious advantages in choosing the r’s so that 
the shunting-coils for all decades are the same. This requires that 
r:=r2°\/10=rs3"10 as may be seen from the formula used: viz., that the 

r2 
r+R 
be divisible by the numbers from 1 to 10, e.g.,r? =0.6048, simple values 
for the shunting-coils are obtained. 

Mien paper was discussed by Mr. Wuire with regard to variations in 
shunts. 


change in r, due to a shunt R, is equal to If r? is chosen so as to 


J. A. Fiemina, Secretary. 








